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What is Hydromodification?

Increases in peak flow and/or runoff volume 
caused by a hydrologic disturbance within the 
watershed

Often associated with urbanization

What are the “important flows?”
Moderate, high-frequency flows

Urbanization creates:
Increased runoff
Decreased infiltration 
Excess streamflows
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(Leopold, 1968) 

•Also: Increased 
frequency of 
erosive events
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Study Site

Gobernadora Canyon
Sandy canyon floor composed primarily of alluvium and 
debris flow deposits
Very little gravel or cobbles in the system

Coto de Caza
Mid-density suburban/golf course development
Built in several stages through the 1990s
Built to control ~25-year flood events

Gobernadora Ecological Restoration Area (GERA)
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GERA
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Channel response

March, 2003
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Channel response

March, 2003
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Channel response

March, 2004
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Channel response

March, 2005
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Why such a marked response?

Sandy watershed
Very high natural infiltration
Large additions of impervious surfaces
Pre-urbanization—only partial drainage integration

Unconsolidated valley fill
Easily erodible

Falling base-level at canyon confluence
Gravel mining

Feedback in incised reaches
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Conclusions

Hydromodification response can be especially 
rapid and prominent in sandy watersheds

Engineering geologists should anticipate incision 
in downstream reaches and recognize the 
susceptibility of receiving water channels

Sand-bedded streams are highly prone to incision, 
and should be treated differently than the 
gravel/cobble dominated systems that are more 
prevalent in Southern California
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EXHIBIT C 
 

EROSION 
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EXHIBIT D 
 

EROSION 
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Cooperative Observer Rainfall Data

Year to Date: Annual Daily Precipitation Accumulations
Note:Period times are 8:00 AM Pacific Standard Time

                
 Output 04/08/2011

         Site     SANTIAGOPEAK    Santiago Peak                                                                  Year       2010/11
         Variable 11.01           Rainfall in Inches, Daily                                                      Table Type    Rain
         Figures are for period ending 800 hours.

         Day       Jul      Aug      Sep      Oct      Nov      Dec      Jan      Feb      Mar      Apr      May      Jun     Day

           1                                                                                                                    1
           2                                                                                                                    2
           3                                                             0.31              0.04                                 3
           4                                                             0.21                                                   4
           5                                  0.12                                                                              5
           6                                  0.24              0.24                                                            6
           7                                  0.16                                         0.12                                 7
           8                                           0.43                                         0.20                        8
           9                                           0.04                                                                     9
          10                                                                                                                   10
          11                                                                                                                   11
          12                                                                                                                   12
          13                                                                                                                   13
          14                                                                                                                   14
          15                                                                                                                   15
          16                                                    0.20              0.55                                         16
          17                                                    0.04              0.87                                         17
          18                                                    2.80                                                           18
          19                                  0.04              2.09              1.26                                         19
          20                                  0.75     0.94     4.57              1.44E    0.12                                20
          21                                           3.35     6.42                       1.93E                               21
          22                                  0.04     0.16     5.04                       0.39                                22
          23                                                    1.18                                                           23
          24                                  0.04     0.94B                               0.45                                24
          25                                  0.63                                         0.22                                25
          26                                                    0.47              2.17     0.35                                26
          27                                                                      0.04     0.04                                27
          28                                           0.12                                                                    28
          29                                                    0.16                                                           29
          30                                  0.31              1.14                                                           30
          31                                                             0.43                                                  31

          Mean     0.00     0.00     0.00     0.08     0.20B    0.79     0.03     0.23E    0.12E    0.01     0.00     0.00
       Maximum     0.00     0.00     0.00     0.75     3.35B    6.42     0.43     2.17E    1.93E    0.20     0.00     0.00
       Minimum     0.00     0.00     0.00     0.00     0.00B    0.00     0.00     0.00E    0.00E    0.00     0.00     0.00
         Total     0.00     0.00     0.00     2.33     5.98B   24.35     0.95     6.33E    3.66E    0.20     0.00     0.00

                Summaries               ------------------ Notes -------------------
                ---------               All recorded data is continuous and reliable
                                        except where the following tags are used...
 Annual Mean       0.12E                B ...  Partially Estimated
Annual Total      43.80E                E ...  Estimated Data

                Maximum     Minimum
      Daily        6.42E       0.00E

                

4/13/2011 Annual Precipitation Table

ocwatersheds.com/RainfallStationData… 1/1
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EXHIBIT G 
 

SANTIAGO PEAK STATION #156 FLOOD EVENTS 
 

Exhibit G - Santiago Peak Station #156 Flood Events (1) 

T-YR. 

24-H 
Rainfall 
(inches) Notes 

100 11.27  
50 10.02  
25 8.76  
10 7.05 Minimum flows to undermine utilities 
5 5.71  
2 3.81  

Peak Rainfall 12-21-2010 6.42 Between a 5 and 10-year storm 
   

(1) Source: National Oceanic and Atmospheric Administration, 2010. 
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